Using Spinach aptamer to correlate mRNA and protein levels in Escherichia coli.
In vivo gene expression measurements have traditionally relied on fluorescent proteins such as green fluorescent protein (GFP) with the help of high-sensitivity equipment such as flow cytometers. However, fluorescent proteins report only on the protein level inside the cell without giving direct information about messenger RNA (mRNA) production. In 2011, an aptamer termed Spinach was presented that acts as an RNA mimic of GFP when produced in Escherichia coli and mammalian cells. It was later shown that coexpression of a red fluorescent protein (mRFP1) and the Spinach aptamer, when included into the same gene expression cassette, could be utilized for parallel in vivo measurements of mRNA and protein production. As accurate characterization of component biological parts is becoming increasingly important for fields such as synthetic biology, Spinach in combination with mRFP1 provide a great tool for the characterization of promoters and ribosome binding sites. In this chapter, we discuss how live-cell imaging and flow cytometry can be used to detect and measure fluorescence produced in E. coli cells by different constructs that contain the Spinach aptamer and the mRFP1 gene.